Misalignment between business process and information system is common in many organizations. Typically, the efforts to correct this misalignment do not bring results because of two factors: 1) the complexity of the information technology architecture derived from heterogeneous applications built on different architecture, programming languages, and platforms, and 2) the existing applications should be kept running when repaired. In order to align business process and information system, both should be integrated.
INTRODUCTION
Business process is a set of business activities that involve one or more inputs and create an output that has business value. Generally, business process develops at different speed compared to the information system. This problem will lead to the misalignment between business process and information system. Furthermore, it will also cause the information systems do not fully support business tasks. Sometimes there is a department in a company (organization) which is detached from the main business process and does not support business needs. As a result, the organization is becoming less flexible and difficult to adapt to the changes in the market. Only organizations whose applications can quickly and efficiently adapt to the business changes can remain competitive in the global marketplace.
Misalignment between business process and information system is common in many organizations. Typically, the efforts to correct this misalignment do not bring results because of two factors: 1) the complexity of the information technology architecture derived from heterogeneous applications built on different architecture, programming languages, and platforms, and 2) the existing applications should be kept running when repaired.
In order to align business process and information system, both should be integrated. Several methods have been taken to manage and solve the misalignment of business process and information system. However, these methods are difficult to be achieved only by using traditional approaches. The approach that can be used to align business process and information system is Business Process Management. Business Process Management is a discipline to model, automate, manage, and optimize business process to improve profitability. By adopting Business Process Management, alignment of the various departments can be achieved. Therefore, it can increase the productivity of the company.
The objectives of this research are: 1) to identify the business process of a university's Information System for Academic Affairs, 2) to analyze and design an automation of business process of a university's Information System for Academic Affairs, and 3) to identify the services needed for the automation and integration of business process and information system.
were not aligned with the overall business objectives because the information systems were built only to meet short-term needs and do not consider business functions of other units.
In this case, there are 35 information systems in SWCU. Some of them are used to run some academic functions, such as SIASAT (Satya Wacana Academic Information System), SIKASA (Satya Wacana Financial and Accounting Information System) for payment of tuition fee, SIMARU (Satya Wacana Classroom Management Information System), and so on. The problem is that these 35 information systems are built separately, using the different platforms, different programming languages, and in different time period. The development of these information systems is only for certain business functions, which are managed by each unit separately, such that these information systems are not connected to each other. The existing information systems have not been able to support the automation of academic affair business processes that include student admission until student graduation. It also means there is no alignment between the existing information systems and the academic affair business processes. Therefore, information systems that can support the academic affair business processes, completely and thoroughly, which is not limited to a particular business function, but can be useful for all functional areas are needed. This requires the integration of a function-oriented system that can be aligned with the predefined academic affair business processes. However, the integration of existing information systems is not easy, because the existing information system is built using different platform, different programming language, in a different time, and for different purposes as well. Therefore, this integration can not be done with the existing traditional technologies. A new concept, known as enterprise integration, is needed as an effort to integrate the information systems in SWCU.
The enterprise integration method used in this research is a combination of SOA [1] and MDA [2, 3] . Using this combined method, the academic affair business process that will run its functions automatically can be defined. Based on the defined business process, the necessary services to automate the business processes can be identified. These services can be implemented as web services that will integrate these 35 information systems in SWCU. With this integration, the existing information systems do not need to be replaced and can still running as usual.
The advantages of the process-based software development are easier and faster to adapt to the change of business systems. It also improves communication and collaboration among developers, because process-based software development is built on the collaboration among developers.
SERVICE ORIENTED ARCHITECTURE
According to Juric et al. [4] , SOA is not a sudden, new architecture, but it is a result of the evolution of integration mode and distributed architecture. Before SOA, an interapplication integration method known as Enterprise Application Integration (EAI) has been developed. At first, EAI focused on the application integration in a company (intra-EAI), but in line with the development of the need of integration inter-companies (B2B, business-to-business), EAI focus is widened into inter-EAI. Intra-EAI integration means to integrate applications in the company by creating services as functionality of existing applications, while B2B integration or inter-EAI is related to message exchange outside company services.
SOA definition varies; there is no general definition for SOA. In this research, SOA concepts will be reviewed based on [5] . SOA, according to Erl [5] , is software architecture developed using service oriented principles design. This service oriented design means that system functionalities are broken down into many smaller logical unit referred to as services.
Even though it gives obvious contribution, SOA has not been sufficient to carry out service based integration. There are some problems related to integration implementation in SOA: 1) no language support for modeling, 2) no guideline of the implementation of the services attained from services identification, and 3) services orchestration uses only Web service (WS). Therefore, SOA in itself has not been optimum to do the integration. This is the reason why other methods that can deal with SOA weaknesses are needed.
Based on the review and comparison of some integration methods, a method to help dealing with SOA weaknesses, MDA (proposed by OMG), is chosen. The decision to integrate MDA and SOA is based on: 1) MDA is a modeldriven method based on the use of free platform technology model, 2) MDA can be used to transform high level model business process to low level one (code), 3) the presence of standard modeling language, 4) MDA has used ESB as The integration of MDA and SOA will give benefits that complement each other. SOA provides infrastructure that reduce complexity in reusing service and integrate all kinds of technology, protocol and application, whereas Business Process Definition Metamodel (BPDM) used in transforming high Business Process Model to low level model (programming code) that is platform-free.
According to Juric et al. [6] , there are four integration architectures: 1) point-to-point, 2) hub-and-spoke, 3) enterprise message bus (JMS) and 4) SOA (Service-oriented Architecture).
Point-to-point integration architecture is a group of independent system connected through a network. The weakness of point-to-point integration architecture is that it cannot be widened and requires complicated application maintenance. This is related to the complexity in integrating applications using point-to-point architecture. In point-topoint integration architecture, the integration of N application to other N application needs N (N -1)/2 interfaces. If there are six applications to be integrated, then 15 interfaces are needed, and for 150 applications, 11.175 interfaces are needed. Therefore, using point-to-point integration architecture, it will be more difficult for application maintenance and modification if the number of application is large [7] .
Hub-and-spoke integration model is similar to point-to-point integration model. The difference is, there is one central hub that connects all applications. Message transformation and routing take place in the hub. This integration model is the improvement of the point-to-point integration model by reducing the number of connections (interfaces) needed for integration. Because the application is not directly connected to other applications, it can be eliminated from integration topology by removing it from the hub. This will reduce the chaos in integration management. However, hub-and-spoke integration model weakness lies on the centralized character of hub. If the hub experiences failure, the integration as a whole will experience the failure. Moreover, the problem of hub-and-spoke integration model is that its integration technology is locked by vendor.
While the hub-and-spoke integration model makes use of lightweight connectors to integrate applications through a central hub, many times the integrated applications need to interact in a decoupled fashion, so that they can be easily added or removed without affecting the others. An enterprise message bus provides a common communication infrastructure, which acts as a platform-neutral and languageneutral adapter between applications. This communication infrastructure may include a message router and/or PublishSubscribe channels. Therefore, the applications interact with each other through the message bus, with the help of requestresponse queues [8] .
SOA-ESB based integration uses services transferred through a middleware known as Enterprise Service Bus (ESB). SOA based integration concept is formerly present as a solution toward the problems of point-to-point integration complexity and hub-and-spoke integration. SOA is an architectural service based software application development. Therefore, there will be a light-binding in services integration. It allows the reuse of the existing services and production of easy and fast to build and change applications.
ESB is an infrastructure for SOA service connection and message exchange. The main functionality of ESB is to carry out route, protocol transformation, as well as message or data transformation. The presence of protocol transformation and message/data transformation functions in ESB can overcome protocol and data discrepancy. ESB also eases connection and mediation, simplifies integration, and eases the service components reuse, that results in high integration scalability [9] .
SOA-MDA METHOD
SOA has gained a lot of attention for several research, whose contributions have been published in a significant number of new journals and conferences that have appeared within the scope of SOA systems. There is much previous research about the supporting or contradicting to this research. This previous research can be seen in Table 1 . This research uses the combination of SOA and MDA methods [15] . The combination of these methods is based on the thinking that each method in itself will not be optimum in integrating services. SOA itself can only provide services analysis and identification, but it does not provide guideline to implement services found. MDA method possess superiority in the transformation of high level Business Process Model to low level model (code) which is platform-free but without guideline in term of finding services. By combining MDA and SOA methods, two completing each other advantages will be gained. SOA provides an infrastructure that reduces complexity in the services reuse and integrates all kinds of technology, protocol, and application whereas MDA is used in High Level Business Process Model transformation to platform independent low level one (programming code). The combination of SOA and MDA methods will be a complete method for enterprise integration.
Fig 4: Use case diagram of New Student Registration

RESULT AND DISCUSSION
As described in Section 4, The SOA-MDA method consists of 9 stages (see Figure 3) 
Identification of current Business Process
Currently, there are 13 business processes in SWCU's information system for academic affairs. 
Business Process Automation for Academic Affairs
Using SOA-MDA method, the 13 academic affair business processes that currently implemented in Satya Wacana Christian University (SWCU) can be defined and by automating these 13 business processes can reduce the number of the business processes to only four processes. The four business processes are: 1) New student Registration, 2) Admission Procedure, 3) Graduation, and 4) Data Management.
New student Registration
New student registration model is described in a use case diagram (see Figure 4) . This modeling will result in the use case diagram and each use case will result in some scenarios according to the business processes that occur. The resulting use case diagram will describe the function of the overall system. (re-admission), Membayar daftar ulang (re-admission payment), Mengisi form daftar ulang (fill re-admission form), and Mendapatkan NIM (get new student ID/number).
Admission procedure
In this business process (see Figure 5 ) there were 5 actors: Dosen (lecturer), Mahasiswa (student), BARA (registration unit), Kaprogdi (department head), and Bagian Nilai (registrar office). Dosen can increase the number of credits, enter grade, and view the schedule of classes. Mahasiswa can look at the grade, view the class schedule and to student registration. Student registration consists of several activities that course registration, re-registration, re-admission, active study, interdepartment transfer, leave (suspend) study, drop out, and senior project and internship registration. Likewise BARA actor can also manage student registration. Actor Kaprogdi can manage senior project and internship management, while the actor Bagian Nilai can manage student's grade.
Graduation
In this business process (see Figure 6 ) there are 7 actors: Mahasiswa, SIASAT, SI Kemahasiswaan (student information system), SI Laboratorium (laboratorium information system), SI Keuangan/SIKASA,, SI Perpustakaan (library information system), and SI Asrama (student's dormitory information system). The main functionality of this business process is to fill out the graduation form, which includes uploading photos and graduation payment, as well as checking graduation requirements.
Data Management
In this business process (see Figure 7 ) there are 5 actors: Mahasiswa, Dosen, Kaprogdi, BARA, and Manajemen Ruang (room management). The main functionality of the business process is to manage student data, manage lecturer data, manage classroom data, and manage course data.
Identification of Service candidate
In this study, the identification of service candidates is done only at new student registration business process, as a proof for finding services. Identification of service candidates was performed in any existing layer on SOA (application service layer, business service layer, and orchestration service layer).
Identification of service candidates is based on the needs that have been obtained from the application model needs.
Service candidate in Business Service Layer
In the business service layer, the identification was done by looking at the existing business process that will be identified as a service candidate. Identification of service candidates in this layer can be done in two ways, namely entity-centric business service and task-centric business service. In identifying task-centric business service, besides using an existing business process, it is also identified from the usecase scenario in the use case model.
Entity-Centric Business Service
Entity-centric business service is done by identifying the entity that obtained from the new student registration business process. The result of this process led to the identification of three entities, is as follows: 1) New students, which is the entity that contains data about new students, such as new students ID/number, name, address, etc., 2) Pemamik (new student selection) Results, the entity that contains data about the Pemamik results such as camaru (new student candidate) code, information received, and 3) Test results, which is the entity that contains data about test results such as testimony received and new students ID/number. The three entities are going into services in the business service layer.
Task-Centric Business Service
Task-centric business service is obtained by mapping the steps in the new student registration business process to service candidates. Based on the steps of the new student registration business process, 15 service candidates are obtained. The result of this identification is shown in Table 1 . Service candidate in the application service layer is the service needed by the application to execute the activities in the new student registration business process. In this study, it is known that it takes one service to organize new student data management in database. This service is not included in the business process as it is a technical function related to the database applications. This service must exist and can not be separated from the application. Services in the application service layer are the data management's services.
Service candidate in Orchestration Service Layer
Service candidates of service orchestration layer are the services that performed the orchestration of services that exist at the lower layers (business service layer and application service layer). From the existing business process, it was found that the main business process is requested and updated the new students input data. Therefore, a service in the orchestration layer is needed to compose the services from business service layer and application service layer. This service is invoked by the application.
Final Service candidate
The service candidates are combined to produce 14 service candidates as shown in Figure 8 . The 14 services that have been found will be implemented as web services. To implement these web services, it refers to Class Model, Sequence Model, Component Model, WSDL Model, BPEL Model and Composite Model of the SOA-MDA method.
CONCLUSION
Using SOA-MDA method, the 13 academic affair business processes that currently implemented in Satya Wacana Christian University (SWCU) can be defined. Automating these 13 business processes can reduce the number of the business processes to only four processes. The services needed to be implemented as Web services to integrate all 35 unconnected information systems in SWCU were also successfully identified.
